A three-year study was conducted in search of a better method of teaching physiology that would enhance the critical thinking skills of first-year nursing students in Istanbul University, Florence Nightingale College of Nursing.
states, "Any vocation or work to be considered a profession should involve the intellectual technique more than vocational skills. Intellectual technique in turn involves identifying problems, collecting data and attaining results based on the data. It is the duty of the teachers to teach their students this intellectual technique, since once acquired, this technique can be used in any profession or work" (4).
Intellectual technique, which can also be called critical thinking, should be taught early in the education of medical and nursing professionals. Physiology is the first subject that the students encounter that deals with health and explains the function and the control of systems. Physiology also forms the normal baseline for the study of abnormal function in medicine.
However, physiology education is not without problems. These problems can be summarized as follows: l The load of factual knowledge increases from year to year. But the burden of study placed on the students should not be more than they can carry. The curriculum should be appropriate for the needs of the profession. The teacher should first ask whether teaching the subject will make a better nurse or doctor and how much of the subject should be taught to achieve this (1, 5, 9) . l Teaching any subject in lecture form can reduce the teacher to a "talking book." This method does not provide a scientific approach to learning. The teacher should first ask herself/himself whether she/he wants to help students learn to think critically. If so, then the teacher should reduce passive earning as much as possible and encourage active learning (6). l Assessment and evaluation have always been a problem. The teacher should not only assess the amount of knowledge acquired by the students as a result of his/her teaching but also evaluate the course by asking student opinion. The teacher will then be able to find out whether his/her objectives for the course have been met (1) .
With these principles and problems in mind I conducted an experiment in different teaching methods at the Istanbul University, Florence Nightingale College of Nursing.
At the College in the 1989-90 Academic Year, physiology was taught in lecture form without laboratories. The duration of the course was one semester with a total of 56 hours. This was part of a new tentative curriculum for nursing education. As a matter of fact, most of the courses at secondary schools and universities in Turkey are taught in classical lecture form. There are no laboratories in most of the secondary schools, and the laboratories at Istanbul University Medical School are mainly demonstrational. There is very little knowledge about active learning among most teachers and students. Therefore the classical lecture method of teaching physiology was accepted by nurses as normal procedure until the benefits of active learning and a strong scientific knowledge as a basis for nursing practice were pointed out to them.
Physiology should not be taught to nurses as an end in itself but in such a way as to inform and direct their work. They should understand the logical basis of nursing care, and physiology should be taught in such a way that it clearly illustrates the application of theory to practice (8).
METHOD
I had become acquainted with a "Teaching Evaluation Questionnaire" prepared by All India Institute of Medical Sciences at the International Union of Physiological Sciences (IUPS) Workshop held in 1989 in Kuopio, Finland. I distributed the Turkish version of the questionnaire to students at midterm. I made changes in my lectures according to student evaluation and distributed it for the second time at the end of the term.
In the year 1989-90 the student evaluation and assessment persuaded the administration the next year to include laboratories.
In 1990-91, the second year of this study, 28 hours of laboratory time were added to the 56 hours of lecture. This time was divided into 14 hours of lab and 14 hours of seminar, alternating one week lab with one week seminar. The reason for seminars was that classes were very crowded, around 145, and this prevented reaching each student individually. Therefore students were divided into groups of 25 for the seminars. This enabled me and the assistant teachers to deal more effectively with individual students. Inviting nurse teachers to the seminars aroused student interest and made the subject more meaningful.
The laboratory experiments were simple, selected to provide understanding of physiological functions that will be of help in their profession. The source book of practical experiments prepared by IUPS (2) was helpful in selecting the relevant experiments. Individual work in laboratories was encouraged. The students worked in groups of two or three. At the beginning of each laboratory session students were handed worksheets. At the end of each worksheet were questions concerning the results of experiments and their implication for physiological functions.
Books and informative material were laid on a separate table for student use. The students were asked to complete the questions at the end of the laboratory period and hand them to the teacher. The teacher then evaluated the papers and discussed the problems that occurred in their work at the seminars that followed the next week. The students were encouraged to ask questions pertaining to matters not well understood in lectures or laboratories.
For lectures I distributed a detailed lecture outline among students at the beginning of the course. The outline was in book form; on the left side was the outline, and on the right side was an empty space for students to take notes. This format was inspired by the lecture outline introduced by Dr. Roberts in Kuopio (7). My aim for distributing such a book was http://advan.physiology.org/ Downloaded from EDUCATIONAL E X P E R I M E N T S 1) to help students listen to the lecture and not miss it, while taking notes; 2) to help students find the subject they missed or did not understand very well in the references provided on the outline; 3) to minimize the stress of taking notes and to provide better learning.
I usually started my lectures with a problem related to the subject taught or by asking questions related to the subject. I frequently showed charts, tables, and illustrations using an overhead projector.
During the years 1991 and 1992 the same student evaluation questionnaire was distributed as in 1990.
In 1991 and 1992 the question whether they benefited from labs and seminars and the lecture outline was added to the questionnaire.
The first year of laboratories and seminars, 1991, proved to be stressful for students who were not familiar with them. Therefore in 1992 I taught anatomy with laboratory work, which was given first semester of the first year, introducing them to the active method. When these students took physiology the second semester, they were already familiar with this method. As a result they felt more at ease in laboratories and were more active in discussions during seminars. A summary of this experience with teaching method is given in Table 1 .
For a follow-up, nursing teachers were asked to compare the students who took physiology in classical lecture form with those who took the course in the active method and state their opinion in writing.
The students who had passed the course in 1990
and 1991 were asked whether they benefited from the physiology course in their nursing courses. For comparison, a group of students who took the physiology course not at the College but at the Medical Faculty of Istanbul University, in 1989, were also included. Teaching in the Medical Faculty is in classical lecture form for both medical and nursing students. Nursing students were taught without labs.
In regard to student assessment, the same final objective, multiple choice test was given each year. The students marked the answer sheets, and the A and B question books, with 100 questions each, Methods of teaching were collected immediately after the exam. Therefore there was no question of the test being easier or harder than the previous year. Table 2 shows a comparison of students' responses to some of the questions on the Student Evaluation Questionnaire in three consecutive years. In the first year of the study, when physiology was taught without laboratories, student evaluation showed anxiety, reported the pace of lectures too fast, and pointed out that learning was not satisfactory. In addition, fewer students passed the course (see Table 5 ). The students who took the course with the new method were more satisfied with the content of lectures, participation in class, and the speed of the lectures compared with the classical method. Overall statements show great approval of labs and seminars (Table 3 ). The student approval was also reflected in the Student Acceptance Index (Table 4) . Table 5 shows clearly that the new method of teaching resulted in a higher rate of passing grades.
RESULTS
To find out whether the physiology curriculum was appropriate for the needs of the profession and whether the students felt they benefited from the physiology course, a questionnaire was prepared, asking, "Did you find the physiology course during distributed to second-and third-year students by l Have self-confidence and better interpersonal rerandom sampling. The results are given in Table 6 . lationships Teachers of Medical Nursing and Surgical Nursing who teach second-year students were asked to compare, in writing, the students who took the physiology course in classical lecture form with those who took it with the active method. In 1993, when the first students with active learning experience reached their third year, the teacher for Maternal Nursing came to me saying that she was impressed by the student performance in class and would like to contribute a comparison as well. in a short time. At midterm the answers in the questionnaire showed that the students found the lectures too fast and were unable to take notes and think at the same time. The pace of the lectures, therefore, was slowed down. This meant that some of the details were eliminated from the lectures, and only the essentials were taught. In this case the teacher decides what is essential and what is not. The disadvantage of this is that the next year clinical teachers complain that the students don't know some of the subjects they think are essential.
In 1990-91, when laboratory time was added to 56 hours of lecture and I divided that time between laboratory hours and seminars, my objective was to give the students time for discussions, with the hope that it would help them understand the subject. I also distributed a lecture outline to reduce taking notes as much as possible.
In most secondary schools active learning is not encouraged. But when it is encouraged, it is confined to hand raising and answering questions in class. Therefore, in 1990-91 students at first complained that they did not understand what was expected of them. They asked me to first teach them to think. This was achieved in laboratories and seminars. Inviting nurse teachers to the seminars helped us fill in the essential information that we might have missed and showed students the application of theory to clinical work. This also gave them the motivation to learn more. However, the motivation was achieved toward the end of the semester; it was then that they understood what was expected of them. After the second half of the semester they learned to think critically, participated actively in class, enjoyed work in laboratories, and participated in the discussions during seminars.
Because it took a long time for students to be motivated into active learning, in 1991-92 I decided to teach anatomy in the first semester, introducing students to active learning. I wanted to find out whether familiarization with the method would make any difference in the physiology course.
In the anatomy course the students again complained that they did not know how to think. They would much rather memorize what's in the textbook than to learn anatomy in laboratories. The end of the first semester was discouraging: the students seemed to be resisting active learning.
The second semester, however, proved to be rewarding. The students had learned to think critically. Therefore, during the physiology course the students were very active. They worked in laboratories with no difficulty and were well organized and more successful in group work.
At the end of term in 1992, the students stated that they found the coverage of the lectures extensive. My comment on this is that when teachers see that students are active and willing to learn they tend to burden students with more information. Teaching should be limited to the student's ability to shoulder such a burden. In 1992 I gave students more factual information in class and pushed them a bit harder in laboratories and seminars than in previous years. Their criticism was reflected in their answers to the question, "How was the coverage?" The coverage was best accepted in 1991, which shows that in that year the amount of factual knowledge was about right. There were fewer who found it adequate in 1992 (Table 2) . Nevertheless, the end-of-term acceptance index was not too different from the midterm index for that year, nor was it different from the student acceptance index in 1991. It shows that, on the whole, students found the course satisfactory. This was also reflected in their passing marks, which were higher than in the previous two years, the lowest being the first year when physiology was taught with lecture form only (Table 5) .
CONCLUSION
In this study, students' marks and perceptions of the course, and their subsequent nursing teachers' comments all reflected the benefits of an active method of learning physiology compared with a passive lecture method. Students' previous experience with active learning increased its success in this course.
This study illustrates the value of using student feedback in evaluating and improving teaching methods and programs. The resulting changes in this physiology course helped students to develop critical thinking skills and encouraged them to take more responsibility for their education and their future professional work.
